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Research on Transportation of Personnel and Equipment for
Verification of Nuclear Activities on the Korean Peninsula
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Department of Radiological Science, Daegu Catholic University, 13-13 Hayang-ro, Gyeonsan-si 38430, Republic of Korea

After conducting a hydrogen bomb test and launching an intercontinental ballistic missile
(ICBM) in 2017, The Democratic People’s Republic of Korea (North Korea, D.P.R.K.) declared the
completion of its national nuclear capabilities. Currently, North Korea is refusing all nuclear inspections,
but the possibility of nuclear inspections and the denuclearization process on the Korean Peninsula
still exists. The Republic of Korea (South Korea, Rep. of Korea) has numerous reasons as a neighboring
country to participate in North Korea’s nuclear inspections and denuclearization, including technological
capabilities, geographical proximity, and linguistic benefits. This study assumes nuclear inspections
and verification within North Korea and aims to propose scenarios for the transportation and operation
of personnel and equipment. The data and results compiled through this research are anticipated to
serve as foundational information for future inspections and verifications on the Korean Peninsula.
Furthermore, it is assessed that they could contribute to the development of strategies in preparation for
participation in denuclearization efforts.
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Table 1. Air transportation procedure and required time

Procedure Estimated time of completion Risk factors
Loading cargo and personnel boarding on the aircraft 1hr Impact, customs
Gimpo —Pyongyang Lhr (Util'%zing the \.N.est Seﬁ direct route) Impact

S hr 30 min (Transit in Beijing)

Loading cargo and personnel onto the vehicle 1hr Impact
Pyongyang airport — Yongbyon nuclear complex 2 hr 48 min Impact, vibration
Unloading cargo and disembarkation of personnel from the vehicle 1hr Impact
Waiting and equipment storage Maximum 24 hr }'Il'lelrnri?(leirsure changes,
Verification activities conducted Minimum 72 hr Fall
Loading cargo and personnel onto the vehicle 1hr Impact
Yongbyon nuclear complex — Pyongyang airport 2 hr 48 min Impact, vibration
Loading cargo and personnel boarding on the aircraft 1hr Impact

Pyongyang — Gimpo

Unloading cargo and disembarkation of personnel from the aircraft

Total time required

1 hr (Utilizing the West Sea direct route)
S hr 30 min (Transit in Beijing)

1hr Impact
109 hr 36 min (4 days 13 hr 36 min) -

Impact

Table 2. Port transportation procedure and required time

Procedure Estimated time of completion Risk factors
Loading cargo and personnel onto the ship 1hr Impact, customs
Inchon Port— Dasado Port 16 hr Impact
Unloading cargo and disembarkation of personnel from the ship 1hr Impact
Dasado Port— Yongbyon nuclear complex S hr 10 min Impact, vibration
Unloading cargo and disembarkation of personnel from the vehicle 1hr Impact
Waiting and equipment storage Maximum 24 hr Temperature changes, humidity
Verification activities conducted Minimum 72 hr Fall
Loading cargo and personnel onto the vehicle 1hr Impact
Yongbyon nuclear complex— Dasado Port 5 hr 10 min Impact, vibration
Loading cargo and personnel onto the ship 1hr Impact
Dasado Port— Inchon Port 16 hr Impact
Unloading cargo and disembarkation of personnel from the ship 1hr Impact

Total time required

144 hr 20 min (6 days 20 min) -
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Table 3. Vehicle transportation procedure and required time

Procedure Estimated time of completion Risk factors
Loading cargo and personnel onto the vehicle 1hr Impact
Panmunjom—=Yongbyon nuclear complex 9 hr 24 min Impact, vibration
Unloading cargo and disembarkation of personnel from the vehicle 1hr Impact
Waiting and equipment storage Maximum 24 hr Temperature changes, humidity
Verification activities conducted Minimum 72 hr Fall
Loading cargo and personnel onto the vehicle 1hr Impact
Yongbyon nuclear complex — Panmunjom 9 hr 24 min Impact, vibration
Unloading cargo and disembarkation of personnel from the vehicle 1hr Impact
Total time required 118 hr 48 min (4 days 22 hr 48 min) -
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Route from Chungsong Bridge to
the Pyongyang-Heicheon Expressway

The route from Pyongyang-Heicheon Expressway to
the Yongbyon nuclear complex

Fig. 2. Detailed transport route.
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Table 4. Equipment and tools for each verification

Verification items Equipment and tools

— HPGeDetector - ECGS

UFs cylinder — Thickness gage, Standard weight
Fuel assembly - HE-UNCL, HM-5
Fuel rod -IMCL & HM-§
uere - IAEA standard fuel rod
Powd -IMCG & HM-5
owaer - Standard weight
- IMCG & HM-5
Pellet - Standard weight
Heavy water reactor - HM-$§
bundle - Standard weight
. - Empty bottle
DA sampling - Standard weight
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Fig. 3. Vehicle transportation scenario.

Table 5. Transportation and operational scenarios

Transportation and operational scenarios

Loading cargo and personnel onto the vehicle

2 Panmunjom — Yongbyon nuclear complex

3 Unloading cargo and disembarkation of personnel from
the vehicle

4 Waiting and equipment storage

S Verification activities conducted

6 Loading cargo and personnel onto the vehicle

7 Yongbyon nuclear complex — Panmunjom

8 Unloading cargo and disembarkation of personnel from

the vehicle

Personnel and other matters

*Verification team: 2 domestic personnel in addition to IAEA inspection
personnel

* Vehicle: Vibration-resistant vehicle

* Emergency power: Uninterruptible Power Supply
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